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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control power consumption in 
a display device having current- driven elements such as 
electroluminescence. 

SOLUTION: In this display device, a current control circuit 300 
is provided between a power source circuit 200 and a power 
source line VL supplying driving currents to organo-EL 
(electroluminescent) elements 50 provided in respective light 
emitting pixels of a display panel and the amount of a current 
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source line VL is detected and when the amount of the current QL ' 
is increased, a power source voltage Vdd to be applied to the 
line VL is lowered and, as a result, currents made to flow 
through the organo-EL elements 50 are reduced. Or, contrasts 
and luminance levels of display data to be supplied to 
respective EL elements 50 are controlled in accordance with 
the detected amount of the current and when the amount of 
the current is increased, the currents made to flow through the 
organo-EL elements 50 are controlled by lowering the 
contrasts and luminance levels of the display data. By these 

methods, the amount of currents made to flow through the organo-EL elements 50 is controlled and 
the power consumption of the display device can be controlled so as not becomes excessively large. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Display characterized by providing the following. The display in which two or more pixels equipped 
with the current drive type light emitting device constituted in preparation for between an anode plate and 
cathode at least in a luminous layer were prepared. The current control section which controls the amount of 
current which it is prepared between the power supply section which generates the power supply for making each 
current drive type light emitting device of the aforementioned display emit light, and each current drive type light 
emitting device of the aforementioned power supply section and the aforementioned display, and is passed to 
each current drive type light emitting device according to the amount of current from the aforementioned power 
supply section. 

[Claim 2] It is the display characterized by decreasing the amount of current which the supply voltage which will 
be supplied to each aforementioned current drive type light emitting device if the aforementioned amount of 
current increases the aforementioned current control section in display according to claim 1 is reduced, and flows 
to this current drive type light emitting device. 

[Claim 3] It is the display characterized by controlling the contrast or the intensity level of an indicative data 
which supplies the aforementioned current control section to each current drive type light emitting device in 
display according to claim 1 or 2. 

[Claim 4] It is the display characterized by reducing the contrast or the intensity level of the aforementioned 
indicative data if the aforementioned amount of current increases the aforementioned current control section in 
display according to claim 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the display equipped with current drive 
type light emitting devices, such as an organic electroluminescence (below Electroluminescence: EL) element. 
[0002] 

[Description of the Prior Art] It is observed as display which there are advantageous points, like its power 
consumption is thinly small while EL display is a spontaneous light type at each pixel, and replaces the EL 
element which is a current drive type light emitting device with display, such as a liquid crystal display (LCD) 
and CRT, and research is advanced. 

[0003] Moreover, switching devices, such as TFT (TFT) which controls an EL element individually, are prepared 
in each pixel especially, and the active-matrix type EL display which controls an EL element for every pixel is 
expected as high definition display. 

[0004] Drawing 7 shows the circuitry per pixel in the active-matrix type EL display of a m line n train. In EL 
display, two or more gate lines GL were prolonged on the substrate at the line writing direction, and two or more 
data lines DL and power supply lines VL are prolonged in the direction of a train in it. And near the field 
surrounded with the data line DL, and the power supply line VL and the gate line GL serves as a field by 1 pixel, 
and organic EL element 50, TFT10 for switching (the 1st TFT) and TFT20 for an EL-element drive (the 2nd 
TFT), and retention volume Cs are formed in this 1 -pixel field. 

[0005] It connects with the gate line GL and the data line DL, and 1st TFT10 is turned on in response to a gate 
signal (selection signal) in a gate electrode. The data signal currently supplied to the data line DL at this time is 
held at the retention volume Cs connected between 1st TFT10 and 2nd TFT20. The voltage according to the data 
signal held with the retention volume Cs supplied through the 1st above TFT 10 is impressed to the gate 
electrode of 2nd TFT20, and 2nd TFT20 supplies the current according to the gate voltage to organic EL element 
50 from the power supply line VL. An organic EL element emits light by the luminescence brightness according 
to the data signal for every pixel, and a desired image is displayed by such operation. 
[0006] 

[Problem(s) to be Solved by the Invention] Each EL element of organic EL display is a current drive type light 
emitting device which flows between anode plate-cathode and which carries out current ****** luminescence, 
and the whole consumed electric current increases, so that the power consumption as a panel is changed and the 
point emitting light increases with the number of the elements which emit light on a panel. 
[0007] However, while the electronic equipment by which it is called for strongly that they are low powers, such 
as a display of a cellular phone, increases, in order to use organic EL display as a display of such a device, 
control of the power consumption, especially suppression of maximum electric power consumption are needed. 
Moreover, since an organic EL element generates heat by current drive, even if the voltage in the power supply 
line VL is fixed, it is also considered that the current value which flows to an organic EL element increases, and 
it may produce still more unnecessary power consumption. Therefore, it is **** rare ** to control the amount of 
current which flows for an element also from such a viewpoint. 

[0008] this invention is made in view of the above-mentioned technical problem, and aims at enabling 

suppression of the maximum electric power consumption of display, such as an EL panel. 

[0009] 

[Means for Solving the Problem] The display in which two or more pixels equipped with the current drive type 
light emitting device constituted in preparation for between an anode plate and cathode at least in display in a 



luminous layer, as for this invention were prepared in order to attain the above-mentioned purpose, The power 
supply section which generates the power supply for making each current drive type light emitting device of the 
aforementioned display emit light, It is prepared between each current drive type light emitting device of the 
aforementioned power supply section and the aforementioned display, and is characterized by having the current 
control section which controls the amount of current passed to each current drive type light emitting device 
according to the amount of current from the aforementioned power supply section. 

[0010] The current which flows from a power supply to a display increases, so that there are many pixels which 
current drive type light emitting devices, such as electroluminescent element, emit light in proportion to supply 
current, and emit light by the display, and equipment power consumption increases. Since the amount of current 
passed to each current drive type light emitting device according to the amount of current which flows toward a 
display from this power supply is controlled by this invention, even if there are many light emitting devices, the 
current which flows for each element is controlled in the range suitable as the whole display, and maximum 
electric power consumption is suppressed. 

[001 1] Other features of this invention are that the above-mentioned current control section decreases the amount 
of current which the supply voltage which will be impressed to each aforementioned current drive type light 
emitting device if the aforementioned amount of current increases is reduced, and flows to each aforementioned 
current drive type light emitting device. If the voltage of the power supply impressed to an element is reduced by 
such control, the current which flows for this element can be decreased easily and certainly. 
[0012] Moreover, other features of this invention are controlling the contrast or the intensity level of an indicative 
data which in addition to the above-mentioned control is different from the above-mentioned control and a 
control section's supplies to each current drive type light emitting device. 

[0013] Furthermore, other features of this invention are that a control section reduces the contrast or the intensity 

level of the aforementioned indicative data when the aforementioned amount of current increases. 

[0014] Since the current according to the indicative data flowed and emitted light by each current drive type light 

emitting device, when the current supplied to a display from a power supply section increases, by reducing the 

contrast and the intensity level of an indicative data, the amount of current which flows for each element can be 

reduced, and the power consumption in a display can be suppressed certainly. 

[0015] 

[Embodiments of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) of suitable 
implementation of this invention is explained using a drawing. 

[0016] Drawing 1 shows the display circuitry of the active-matrix type EL display of the m line n train 
concerning the operation gestalt of this invention, and is the same as that of above-mentioned drawing 7 
fundamentally. Each pixel prepared in a display is constituted near the field surrounded with the gate line GL 
prolonged in a line writing direction, and the data line DL and the power supply line VL which are prolonged in 
the direction of a train, and is equipped with organic EL element 50, TFT 10 for switching (the 1st TFT), TFT20 
for an element drive (the 2nd TFT), and retention volume Cs. [ two or more ] 1st TFT10 is turned on in response 
to a gate signal to the gate, and the data signal from a data line DL is held at the retention volume Cs connected 
with 1st TFT 10 and 2nd TFT20 in between. 2nd TFT20 is formed between the power supply line VL and organic 
EL element 50 (element anode plate), and supplies the current according to the voltage value of the data signal 
impressed to the gate from the power supply line VL to organic EL element 50. 

[0017] Drawing 2 shows an example of the cross-section structure of organic EL element 50 and 2nd TFT20. 
With this operation gestalt, it reaches 2nd TFT20, and all of 1st TFT10 are bottom gate type TFT, and use for the 
active layer the polycrystal silicon layer which polycrystal-ized and was obtained by laser annealing etc., 
respectively (however, ****** 1TFT10 ellipsis), the [ the 1st and ] - 2TFT 10 and 20 -- a wrap - like, all over 
the substrate, the flattening insulating layer 18 for upper surface flattening is formed, and organic EL element 50 
is formed in the upper layer Between an anode plate (the 1st electrode : transparent electrode) 51 and the cathode 
(the 2nd electrode : metal electrode) 55 which was common to each pixel and was formed in the best layer, the 
laminating of the organic layer is carried out and organic EL element 50 is constituted. The anode plate 51 is 
connected with the source field of 2nd TFT20 through the contact hole formed so that the flattening insulating 
layer 18 and the layer insulation film 14 might be penetrated. Moreover, as for the organic layer, the laminating 
of the hole transporting bed 52 (the 1st hole transporting bed, the 2nd hole transporting bed), the organic 
luminous layer 53, and the electronic transporting bed 54 is carried out, for example to order from the anode plate 
side. 



[0018] With this operation gestalt, the anode plate 51 and the organic luminous layer 53 which organic EL 
element 50 becomes from ITO (Indium Tin Oxide) etc. are formed independently for every pixel, and the hole 
transporting beds 52 and the electronic transporting beds 54 other than these are common to each pixel, and they 
are formed. As an example, TPD (N, N'-diphenyl-N, N'-di(3-methylphenyl)-l, l'-biphenyl-4, 4-diamine) can be 
used for MTDATA (4, 4', 4 H -tris(3-methylphenylphenylamino) triphenylamine) and the 2nd hole transporting bed 
by the 1st hole transporting bed. Although the organic luminous layer 53 changes for every pixel with 
luminescent color made into the purpose of R, G, and B, it contains BeBq2 (bis(10-hydroxybenzo[h] quinolinato) 
beryllium) containing a Quinacridone (Quinacridone) derivative, for example. BeBq2 can be used for the 
electronic transporting bed 54. 

[0019] Drawing 3 shows the outline composition of the whole electroluminescence display concerning this 
operation gestalt. This display is equipped with the display panel 100, the power circuit 200, the current control 
circuit 300, and the display controller 500 of circuitry of drawing 1 . A power circuit 200 creates the drive current 
supplied to organic EL element 50. The current control circuit 300 controls the amount of current passed to each 
organic EL element 50 according to the amount of current which is prepared between a power circuit 200 and the 
power supply line VL of a display panel 100, and flows toward the power supply line VL from a power circuit 
200 so that it may mention later. The display controller 500 has the video signal processing circuit 510, the 
synchronizing separation processing circuit 520, and timing controller (traveler's check) circuit 530 grade. The 
video signal processing section 510 processes a video input, and supplies R, G, and B-display data to organic EL 
panel 100, and the synchronizing separation processing circuit 520 separates a vertical synchronizing signal 
Vsync and a horizontal synchronizing signal Hsync from a video input. The traveler's check circuit 530 creates 
the timing signal for driving each pixel of a display panel 100 for a perpendicular, the level start pulse S and a 
perpendicular, a level clock, etc. based on the vertical synchronizing signal Vsync and horizontal synchronizing 
signal Hsync from the synchronizing separation processing circuit 520. 

[0020] Next, the current control circuit 300 is explained. A voltage drop element, an inductance element, etc. can 
be used for the current control circuit 300. for example, resistance can constitute it. If it is common within a 
panel 100 as shown in drawing 1 , and the element number which emits light increases, the amount of current of 
the power supply line VL which supplies power to each EL element 50 which flows on the power supply line VL 
from a power circuit 200 will also increase. The resistance as a current control circuit 300 is prepared into the 
path to the power supply line VL from the power circuit 200 so that it may be this operation gestalt, and the 
voltage drop (RI) according to the amount of current (I) which flowed to resistance (R) here occurs. And only 
"PVdd-RI" becomes low to the supply voltage PVdd in which the power circuit 200 generated the supply voltage 
Vdd by which the part voltage drop will be impressed to the power supply line VL by becoming large if the 
amount of current which flows to resistance increases. As mentioned above, in each pixel, the anode plate of 
organic EL element 50 is connected to the power supply line VL through the source drain of 2nd TFT20, and if 
the voltage of the power supply line VL falls, the current which flows to the anode plate of organic EL element 
50 through 2nd TFT20 according to this will decrease. Therefore, when the amount of current between a power 
circuit 200 and the power supply line VL increases, the current which flows to each organic EL element 50 can 
be decreased by lowering the supply voltage Vdd supplied to the power supply line VL by resistance as a current 
control circuit 300. Thus, the amount of current in each organic EL element 50 can be controlled by controlling 
supply voltage Vdd according to the amount of current which flows on the power supply line VL from a power 
circuit 200, and the power consumption as the whole display can be restricted by it. 

[0021] Drawing 4 shows other examples of composition of the above-mentioned current control circuit 300. A 
control signal is generated according to the amount of current which flows toward the power supply line VL from 
a power circuit 200, and the contrast or the intensity level of a video signal which this supplies to each organic 
EL element 50 is controlled by this current control circuit 300. Moreover, control of supply voltage Vdd is also 
performed simultaneously. 

[0022] In drawing 4 , the resistance 310 it is [ resistance ] a voltage drop element like [ a circuit 300 ] the above 
between a power circuit 200 and the power supply line VL is formed, and supply voltage Vdd is lowered by the 
voltage drop according to the amount of current between a power circuit 200 and the power supply line VL. 
Moreover, in addition to the above-mentioned resistance 310, the current control circuit 300 is equipped with the 
control signal generating section 320 which creates the control signal according to the voltage between terminals 
of resistance 310. The video signal processing circuit 510 of the display controller 500 is supplied, and the video 
signal processing circuit 510 controls the contrast or the intensity level of a video signal according to this control 



signal so that a dotted line shows the control signal created in the control signal generating section 320 to 

drawing 3 . * 

[0023] The control signal generating section 320 is equipped with the 1st amplifier 322,324, the 2nd amplifier 
(subtracter circuit) 326, the 3rd amplifier 328, and the 4th amplifier (buffer) 330 in the example of drawin g 4 . 
The right input of the 1st amplifier 322,324 is connected to the power supply line side edge of resistance 310, and 
the power circuit side edge, respectively. High impedance conversion of each terminal voltage of resistance 310 
is carried out with the 1st amplifier 322,324, and it is impressed to the negative input of a subtractor circuit 326, 
and a right input through resistance, respectively. The absolute value of the case where the voltage between 
terminals in resistance 310, i.e., a voltage drop, is large, and the output voltage (difference output) from a 
subtractor circuit 326 becomes large. In the circuitry of drawing 4 , the subtractor circuit 326 is carrying out 
reversal amplification of the voltage between terminals, and the 3rd amplifier 328 inverts this difference partial 
output by which reversal amplification was carried out, and it outputs it to the 4th amplifier 330. The 4th 
amplifier 330 carries out impedance conversion of the signal from the 3rd amplifier 328, and supplies it to a 
control terminal as a control signal. The control signal which is created as mentioned above and outputted from a 
control terminal turns into a voltage signal according to the amount of current which flows on the power supply 
line VL from the voltage drop 200 in resistance 310, i.e., a power circuit. 

[0024] Drawin g 5 explains how the video signal processing circuit 510 controls the contrast of an indicative data 
based on the above-mentioned control signal. In drawing 5 , the solid line simplifies and shows the indicative 
data formed in a normal state, the minimum level of this indicative data is equivalent to the maximum intensity 
level (white) in EL element 50, and the maximum level means the minimum intensity level (black). 
[0025] Organic EL element 50 passes the current according to the amplitude of such a video signal (indicative 
data), and emits light. Therefore, in order to reduce the contrast of an indicative data, the video signal processing 
circuit 510 raises the minimum level of a status signal according to a control signal, contracts the difference of 
the maximum intensity level and the minimum intensity level, and it compresses an indicative-data amplitude 
almost equally so that an indicative-data amplitude is settled between this new minimum level and the maximum 
level so that a drawing middle point line shows. In case compression of such an amplitude carries out analogue 
conversion of the gradation data contained for example, in a digital video signal, it can realize the voltage step 
per one gradation by usually making it smaller than the time. 

[0026] According to the control signal (voltage level) from the current control circuit 300, the elevation degree of 
the minimum level (white level) of a status signal is determined in this way, and the amount of current which 
flows to each organic EL element a gone up part of the minimum level of an indicative data decreases by 
supplying an organic EL element. Since the power consumption in an organic EL element will become so small 
if the amount of current which flows for an element becomes small, it can restrict the power consumption in an 
organic EL element by such control. Moreover, in contrast fall processing, in order to narrow the amplitude of an 
indicative data uniformly, the repeatability of an indicative data (especially gradation) is not spoiled and the 
reappearance capacity of an indicative data does not usually change with the time. Therefore, the power 
consumption of display can be restricted, without reducing the reappearance capacity of data by such contrast 
control. 

[0027] Drawing 6 shows notionally how to control the intensity level of an indicative data based on a control 
signal. In drawin g 6 , a solid line is the simple wave of the indicative data formed in a normal state like above- 
mentioned drawing 5 . When controlling an intensity level, the video signal processing section 510 raises the 
brightness minimum level of drawing 6 according to the control signal from the current control circuit 300, as 
one-point **** shows. Thus, raising the minimum intensity level makes the maximum brightness (white) level 
fall, when it sees about element luminescence brightness. The white-level display (slash portion of drawing) 
which will be less than this alternate long and short dash line by this if it is usually at the time is restricted to the 
white-level display of the alternate long and short dash line newly set up according to the voltage level of a 
control signal. In case such brightness limit processing carries out analogue conversion of the digital brightness 
data contained for example, in a digital video signal, it can be realized by processing of considering all as setting 
level about the data exceeding the limit range by the side of the newly set-up high brightness. 
[0028] Thus, also by restricting the minimum level (the maximum intensity level) like drawing 6 according to the 
control signal from a control circuit 300, the amount of current which flows to an organic EL element is 
restricted, and the power consumption in an element can be reduced. 

[0029] In addition, if a contrast control or intensity-level control is performed as shown in above-mentioned 



drawing 5 and drawing 6 , even if the supply voltage control effect by the resistance 310 of drawing 4 is small, 
suppression of power consumption is realizable enough. Moreover, in the circuit of drawing 4 , it may not 
necessarily be resistance 310, and using the element in which other current detection of a coil etc. is possible, 
especially the supply voltage Vdd may not be controlled but a control signal may be created as composition 
which detects the amount of current which goes to the power supply line VL from a power circuit 200. 
[0030] Moreover, in the above explanation, although the active-matrix type electroluminescence display was 
explained, it is applicable similarly about the passive type electroluminescence display which does not have a 
switching device in each pixel. That is, the maximum electric power consumption of equipment can be 
suppressed by controlling the amount of current which flows between EL elements based on the amount of 
current which flows on a power circuit and a panel power supply line. Moreover, the suppression of the 
maximum electric power consumption of equipment not only of an organic EL element but the display using 
other current drive type light emitting devices is attained by considering as the same composition. 
[0031] 

[Effect of the Invention] Since the amount of current passed to current drive type light emitting devices, such as 
each electroluminescent element, in this invention according to the amount of current which flows from this 
power supply to a display is controlled as explained above, it is controllable so that the power consumption as the 
whole display does not exceed the predetermined range. Moreover, by suppressing the amount of current which 
combined, and increased in the display when there were many luminescence pixels, a display becomes dazzling 
and it can prevent with a bird clapper that it is on the contrary hard to see. 
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TECHNICAL HELD 



[The technical field to which invention belongs] This invention relates to the display equipped with current drive 
type light emitting devices, such as an organic electroluminescence (below Electroluminescence: EL) element. 
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PRIOR ART 



[Description of the Prior Art] It is observed as display which there are advantageous points, like its power 
consumption is thinly small while EL display is a spontaneous light type at each pixel, and replaces the EL 
element which is a current drive type light emitting device with display, such as a liquid crystal display (LCD) 
and CRT, and research is advanced. 

[0003] Moreover, switching devices, such as TFT (TFT) which controls an EL element individually, are prepared 
in each pixel especially, and the active-matrix type EL display which controls an EL element for every pixel is 
expected as high definition display. 

[0004] Drawin g 7 shows the circuitry per pixel in the active-matrix type EL display of a m line n train. In EL 
display, two or more gate lines GL were prolonged on the substrate at the line writing direction, and two or more 
data lines DL and power supply lines VL are prolonged in the direction of a train in it. And near the field 
surrounded with the data line DL, and the power supply line VL and the gate line GL serves as a field by 1 pixel, 
and organic EL element 50, TFT 10 for switching (the 1st TFT) and TFT20 for an EL-element drive (the 2nd 
TFT), and retention volume Cs are formed in this 1 -pixel field. 
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signal (selection signal) in a gate electrode. The data signal currently supplied to the data line DL at this time is 
held at the retention volume Cs connected between 1st TFT 10 and 2nd TFT20. The voltage according to the data 
signal held with the retention volume Cs supplied through the 1st above TFT 10 is impressed to the gate 
electrode of 2nd TFT20, and 2nd TFT20 supplies the current according to the gate voltage to organic EL element 
50 from the power supply line VL. An organic EL element emits light by the luminescence brightness according 
to the data signal for every pixel, and a desired image is displayed by such operation. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since the amount of current passed to current drive type light emitting devices, such as 
each electroluminescent element, in this invention according to the amount of current which flows from this 
power supply to a display is controlled as explained above, it is controllable so that the power consumption as the 
whole display does not exceed the predetermined range. Moreover, by suppressing the amount of current which 
combined, and increased in the display when there were many luminescence pixels, a display becomes dazzling 
and it can prevent with a bird clapper that it is on the contrary hard to see. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Each EL element of organic EL display is a current drive type light 
emitting device which flows between anode plate-cathode and which carries out current ****** luminescence, 
and the whole consumed electric current increases, so that the power consumption as a panel is changed and the 
point emitting light increases with the number of the elements which emit light on a panel. 
[0007] However, while the electronic equipment by which it is called for strongly that they are low powers, such 
as a display of a cellular phone, increases, in order to use organic EL display as a display of such a device, 
control of the power consumption, especially suppression of maximum electric power consumption are needed. 
Moreover, since an organic EL element generates heat by current drive, even if the voltage in the power supply 
line VL is fixed, it is also considered that the current value which flows to an organic EL element increases, and 
it may produce still more unnecessary power consumption. Therefore, it is **** rare ** to control the amount of 
current which flows for an element also from such a viewpoint. 

[0008] this invention is made in view of the above-mentioned technical problem, and aims at enabling 
suppression of the maximum electric power consumption of display, such as an EL panel. 
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MEANS 

[Means for Solving the Problem] The display in which two or more pixels equipped with the current drive type 
light emitting device constituted in preparation for between an anode plate and cathode at least in display in a 
luminous layer, as for this invention were prepared in order to attain the above-mentioned purpose, The power 
supply section which generates the power supply for making each current drive type light emitting device of the 
aforementioned display emit light, It is prepared between each current drive type light emitting device of the 
aforementioned power supply section and the aforementioned display, and is characterized by having the current 
control section which controls the amount of current passed to each current drive type light emitting device 
according to the amount of current from the aforementioned power supply section. 

[0010] The current which flows from a power supply to a display increases, so that there are many pixels which 
current drive type light emitting devices, such as electroluminescent element, emit light in proportion to supply 
current, and emit light by the display, and equipment power consumption increases. Since the amount of current 
passed to each current drive type light emitting device according to the amount of current which flows toward a 
display from this power supply is controlled by this invention, even if there are many light emitting devices, the 
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electric power consumption is suppressed. 

[001 1] Other features of this invention are that the above-mentioned current control section decreases the amount 
of current which the supply voltage which will be impressed to each aforementioned current drive type light 
emitting device if the aforementioned amount of current increases is reduced, and flows to each aforementioned 
current drive type light emitting device. If the voltage of the power supply impressed to an element is reduced by 
such control, the current which flows for this element can be decreased easily and certainly. 
[0012] Moreover, other features of this invention are controlling the contrast or the intensity level of an indicative 
data which in addition to the above-mentioned control is different from the above-mentioned control and a 
control section's supplies to each current drive type light emitting device. 

[0013] Furthermore, other features of this invention are that a control section reduces the contrast or the intensity 

level of the aforementioned indicative data when the aforementioned amount of current increases. 

[0014] Since the current according to the indicative data flowed and emitted light by each current drive type light 

emitting device, when the current supplied to a display from a power supply section increases, by reducing the 

contrast and the intensity level of an indicative data, the amount of current which flows for each element can be 

reduced, and the power consumption in a display can be suppressed certainly. 

[0015] 

[Embodiments of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) of suitable 
implementation of this invention is explained using a drawing. 

[0016] Drawing 1 shows the display circuitry of the active-matrix type EL display of the m line n train 
concerning the operation gestalt of this invention, and is the same as that of above-mentioned drawing 7 
fundamentally. Each pixel prepared in a display is constituted near the field surrounded with the gate line GL 
prolonged in a line writing direction, and the data line DL and the power supply line VL which are prolonged in 
the direction of a train, and is equipped with organic EL element 50, TFT 10 for switching (the 1st TFT), TFT20 
for an element drive (the 2nd TFT), and retention volume Cs. [ two or more ] 1st TFT10 is turned on in response 
to a gate signal to the gate, and the data signal from a data line DL is held at the retention volume Cs connected 
with 1st TFT10 and 2nd TFT20 in between. 2nd TFT20 is formed between the power supply line VL and organic 
EL element 50 (element anode plate), and supplies the current according to the voltage value of the data signal 
impressed to the gate from the power supply line VL to organic EL element 50. 



[0017] Drawin g 2 shows an example of the cross-section structure of organic EL element 50 and 2nd TFT20. 
With this operation gestalt, it reaches 2nd TFT20, and all of 1st TFT10 are bottom gate type TFT, and use for the 
active layer the polycrystal silicon layer which polycrystal-ized and was obtained by laser annealing etc., 
respectively (however, ****** 1TFT10 ellipsis), the [ the 1st and ] - 2TFT 10 and 20 - a wrap - like, all over 
the substrate, the flattening insulating layer 18 for upper surface flattening is formed, and organic EL element 50 
is formed in the upper layer Between an anode plate (the 1st electrode : transparent electrode) 51 and the cathode 
(the 2nd electrode : metal electrode) 55 which was common to each pixel and was formed in the best layer, the 
laminating of the organic layer is carried out and organic EL element 50 is constituted. The anode plate 51 is 
connected with the source field of 2nd TFT20 through the contact hole formed so that the flattening insulating 
layer 18 and the layer insulation film 14 might be penetrated. Moreover, as for the organic layer, the laminating 
of the hole transporting bed 52 (the 1st hole transporting bed, the 2nd hole transporting bed), the organic 
luminous layer 53, and the electronic transporting bed 54 is carried out, for example to order from the anode plate 
side. 

[0018] With this operation form, the anode plate 51 and the organic luminous layer 53 which organic EL element 
50 becomes from ITO (Indium Tin Oxide) etc. are formed independently for every pixel, and the hole 
transporting beds 52 and the electronic transporting beds 54 other than these are common to each pixel, and they 
are formed. As an example, TPD (N, N'-diphenyl-N, N'-di(3-methylphenyl)-l, l'-biphenyl-4, 4-diamine) can be 
used for MTDATA (4, 4', 4"-tris(3-methylphenylphenylamino) triphenylamine) and the 2nd hole transporting bed 
by the 1st hole transporting bed. Although the organic luminous layer 53 changes for every pixel with 
luminescent color made into the purpose of R, G, and B, it contains BeBq2 (bis(10-hydroxybenzo[h] quinolinato) 
beryllium) containing a Quinacridone (Quinacridone) derivative, for example. BeBq2 can be used for the 
electronic transporting bed 54. 

[0019] Drawing 3 shows the outline composition of the whole electroluminescence display concerning this 
operation gestalt. This display is equipped with the display panel 100, the power circuit 200, the current control 
circuit 300, and the display controller 500 of circuitry of drawing 1 . A power circuit 200 creates the drive current 
supplied to organic EL element 50. The current control circuit 300 controls the amount of current passed to each 
organic EL element 50 according to the amount of current which is prepared between a power circuit 200 and the 
power supply line VL of a display panel 100, and flows toward the power supply line VL from a power circuit 
200 so that it may mention later. The display controller 500 has the video signal processing circuit 510, the 
synchronizing separation processing circuit 520, and timing controller (traveler's check) circuit 530 grade. The 
video signal processing section 510 processes a video input, and supplies R, G, and B-display data to organic EL 
panel 100, and the synchronizing separation processing circuit 520 separates a vertical synchronizing signal 
Vsync and a horizontal synchronizing signal Hsync from a video input. The traveler's check circuit 530 creates 
the timing signal for driving each pixel of a display panel 100 for a perpendicular, the level start pulse S and a 
perpendicular, a level clock, etc. based on the vertical synchronizing signal Vsync and horizontal synchronizing 
signal Hsync from the synchronizing separation processing circuit 520. 

[0020] Next, the current control circuit 300 is explained. A voltage drop element, an inductance element, etc. can 
be used for the current control circuit 300, for example, resistance can constitute it. If it is common within a 
panel 100 as shown in drawing 1 , and the element number which emits light increases, the amount of current of 
the power supply line VL which supplies power to each EL element 50 which flows on the power supply line VL 
from a power circuit 200 will also increase. The resistance as a current control circuit 300 is prepared into the 
path to the power supply line VL from the power circuit 200 so that it may be this operation form, and the 
voltage drop (RI) according to the amount of current (I) which flowed to resistance (R) here occurs. And only 
"PVdd-RT becomes low to the supply voltage PVdd in which the power circuit 200 generated the supply voltage 
Vdd by which the part voltage drop will be impressed to the power supply line VL by becoming large if the 
amount of current which flows to resistance increases. As mentioned above, in each pixel, the anode plate of 
organic EL element 50 is connected to the power supply line VL through the source drain of 2nd TFT20, and if 
the voltage of the power supply line VL falls, the current which flows to the anode plate of organic EL element 
50 through 2nd TFT20 according to this will decrease. Therefore, when the amount of current between a power 
circuit 200 and the power supply line VL increases, the current which flows to each organic EL element 50 can 
be decreased by lowering the supply voltage Vdd supplied to the power supply line VL by resistance as a current 
control circuit 300. Thus, the amount of current in each organic EL element 50 can be controlled by controlling 
supply voltage Vdd according to the amount of current which flows on the power supply line VL from a power 



circuit 200, and the power consumption as the whole display can be restricted by it. 

f 002 U Dra wing 4 shows other examples of composition of the above-mentioned current control circuit 300. A 
control signal is generated according to the amount of current which flows toward the power supply line VL from 
a power circuit 200, and the contrast or the intensity level of a video signal which this supplies to each organic 
EL element 50 is controlled by this current control circuit 300. Moreover, control of supply voltage Vdd is also 
performed simultaneously. 

[0022] In drawin g_4 , the resistance 310 it is [ resistance ] a voltage drop element like [ a circuit 300 ] the above 
between a power circuit 200 and the power supply line VL is formed, and supply voltage Vdd is lowered by the 
voltage drop according to the amount of current between a power circuit 200 and the power supply line VL. 
Moreover, in addition to the above-mentioned resistance 310, the current control circuit 300 is equipped with the 
control signal generating section 320 which creates the control signal according to the voltage between terminals 
of resistance 310. The video signal processing circuit 510 of the display controller 500 is supplied, and the video 
signal processing circuit 510 controls the contrast or the intensity level of a video signal according to this control 
signal so that a dotted line shows the control signal created in the control signal generating section 320 to 
drawin g 3 . 

[0023] The control signal generating section 320 is equipped with the 1st amplifier 322,324, the 2nd amplifier 
(subtracter circuit) 326, the 3rd amplifier 328, and the 4th amplifier (buffer) 330 in the example of drawing 4 . 
The right input of the 1st amplifier 322,324 is connected to the power supply line side edge of resistance 310, and 
the power circuit side edge, respectively. High impedance conversion of each terminal voltage of resistance 310 
is carried out with the 1st amplifier 322,324, and it is impressed to the negative input of a subtracter circuit 326, 
and a right input through resistance, respectively. The absolute value of the case where the voltage between 
terminals in resistance 310, i.e., a voltage drop, is large, and the output voltage (difference output) from a 
subtracter circuit 326 becomes large. In the circuitry of drawing 4 , the subtracter circuit 326 is carrying out 
reversal amplification of the voltage between terminals, and the 3rd amplifier 328 inverts this difference partial 
output by which reversal amplification was carried out, and it outputs it to the 4th amplifier 330. The 4th 
amplifier 330 carries out impedance conversion of the signal from the 3rd amplifier 328, and supplies it to a 
control terminal as a control signal. The control signal which is created as mentioned above and outputted from a 
control terminal turns into a voltage signal according to the amount of current which flows on the power supply 
line VL from the voltage drop 200 in resistance 310, i.e., a power circuit. 

[0024] Drawing 5 explains how the video signal processing circuit 510 controls the contrast of an indicative data 
based on the above-mentioned control signal. In drawing 5 , the solid line simplifies and shows the indicative 
data formed in a normal state, the minimum level of this indicative data is equivalent to the maximum intensity 
level (white) in EL element 50, and the maximum level means the minimum intensity level (black). 
[0025] Organic EL element 50 passes the current according to the amplitude of such a video signal (indicative 
data), and emits light. Therefore, in order to reduce the contrast of an indicative data, the video signal processing 
circuit 510 raises the minimum level of a status signal according to a control signal, contracts the difference of 
the maximum intensity level and the minimum intensity level, and it compresses an indicative-data amplitude 
almost equally so that an indicative-data amplitude is settled between this new minimum level and the maximum 
level so that a drawing middle point line shows. In case compression of such an amplitude carries out analogue 
conversion of the gradation data contained for example, in a digital video signal, it can realize the voltage step 
per one gradation by usually making it smaller than the time. 

[0026] According to the control signal (voltage level) from the current control circuit 300, the rise degree of the 
minimum level (white level) of a status signal is determined in this way, and the amount of current which flows 
to each organic EL element a gone up part of the minimum level of an indicative data decreases by supplying an 
organic EL element. Since the power consumption in an organic EL element will become so small if the amount 
of current which flows for an element becomes small, it can restrict the power consumption in an organic EL 
element by such control. Moreover, in contrast fall processing, in order to narrow the amplitude of an indicative 
data uniformly, the repeatability of an indicative data (especially gradation) is not spoiled and the reappearance 
capacity of an indicative data does not usually change with the time. Therefore, the power consumption of 
display can be restricted, without reducing the reappearance capacity of data by such contrast control. 
[0027] Drawing 6 shows notionally how to control the intensity level of an indicative data based on a control 
signal. In drawing 6 , a solid line is the simple wave of the indicative data formed in a normal state like above- 
mentioned drawing 5 . When controlling an intensity level, the video signal processing section 510 raises the 



brightness minimum level of drawing 6 according to the control signal from the current control circuit 300, as 
one-point **** shows. Thus, raising the minimum intensity level makes the maximum brightness (white) level 
fall, when it sees about element luminescence brightness. The white-level display (slash portion of drawing) 
which will be less than this alternate long and short dash line by this if it is usually at the time is restricted to the 
white-level display of the alternate long and short dash line newly set up according to the voltage level of a 
control signal. In case such brightness limit processing carries out analogue conversion of the digital brightness 
data contained for example, in a digital video signal, it can be realized by processing of considering all as setting 
level about the data exceeding the limit range by the side of the newly set-up high brightness. 
[0028] Thus, also by restricting the minimum level (the maximum intensity level) like drawing 6 according to the 
control signal from a control circuit 300, the amount of current which flows to an organic EL element is 
restricted, and the power consumption in an element can be reduced. 

[0029] In addition, if a contrast control or intensity-level control is performed as shown in above-mentioned 
drawin g 5 and drawing 6 , even if the supply voltage control effect by the resistance 310 of drawing 4 is small, 
suppression of power consumption is realizable enough. Moreover, in the circuit of drawing 4 , it may not 
necessarily be resistance 310, and using the element in which other current detection of a coil etc. is possible, 
especially the supply voltage Vdd may not be controlled but a control signal may be created as composition 
which detects the amount of current which goes to the power supply line VL from a power circuit 200. 
[0030] Moreover, in the above explanation, although the active-matrix type electroluminescence display was 
explained, it is applicable similarly about the passive type electroluminescence display which does not have a 
switching device in each pixel. That is, the maximum electric power consumption of equipment can be 
suppressed by controlling the amount of current which flows between EL elements based on the amount of 
current which flows on a power circuit and a panel power supply line. Moreover, the suppression of the 
maximum electric power consumption of equipment not only of an organic EL element but the display using 
other current drive type light emitting devices is attained by considering as the same composition. 
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MEANS 



[Means for Solving the Problem] The display in which two or more pixels equipped with the current drive type 
light emitting device constituted in preparation for between an anode plate and cathode at least in display in a 
luminous layer, as for this invention were prepared in order to attain the above-mentioned purpose, The power 
supply section which generates the power supply for making each current drive type light emitting device of the 
aforementioned display emit light, It is prepared between each current drive type light emitting device of the 
aforementioned power supply section and the aforementioned display, and is characterized by having the current 
control section which controls the amount of current passed to each current drive type light emitting device 
according to the amount of current from the aforementioned power supply section. 

[0010] The current which flows from a power supply to a display increases, so that there are many pixels which 
current drive type light emitting devices, such as electroluminescent element, emit light in proportion to supply 
current, and emit light by the display, and equipment power consumption increases. Since the amount of current 
passed to each current drive type light emitting device according to the amount of current which flows toward a 
display from this power supply is controlled by this invention, even if there are many light emitting devices, the 
current which flows for each element is controlled in the range suitable as the whole display, and maximum 
electric power consumption is suppressed. 

[001 1] Other features of this invention are that the above-mentioned current control section decreases the amount 
of current which the supply voltage which will be impressed to each aforementioned current drive type light 
emitting device if the aforementioned amount of current increases is reduced, and flows to each aforementioned 
current drive type light emitting device. If the voltage of the power supply impressed to an element is reduced by 
such control, the current which flows for this element can be decreased easily and certainly. 
[0012] Moreover, other features of this invention are controlling the contrast or the intensity level of an indicative 
data which in addition to the above-mentioned control is different from the above-mentioned control and a 
control section's supplies to each current drive type light emitting device. 

[0013] Furthermore, other features of this invention are that a control section reduces the contrast or the intensity 

level of the aforementioned indicative data when the aforementioned amount of current increases. 

[0014] Since the current according to the indicative data flowed and emitted light by each current drive type light 

emitting device, when the current supplied to a display from a power supply section increases, by reducing the 

contrast and the intensity level of an indicative data, the amount of current which flows for each element can be 

reduced, and the power consumption in a display can be suppressed certainly. 

[0015] 

[Embodiments of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) of suitable 
implementation of this invention is explained using a drawing. 

[0016] Draw ing 1 shows the display circuitry of the active-matrix type EL display of the m line n train 
concerning the operation gestalt of this invention, and is the same as that of above-mentioned drawin g 7 
fundamentally. Each pixel prepared in a display is constituted near the field surrounded with the gate line GL 
prolonged in a line writing direction, and the data line DL and the power supply line VL which are prolonged in 
the direction of a train, and is equipped with organic EL element 50, TFT10 for switching (the 1st TFT), TFT20 
for an element drive (the 2nd TFT), and retention volume Cs. [ two or more ] 1st TFT10 is turned on in response 
to a gate signal to the gate, and the data signal from a data line DL is held at the retention volume Cs connected 
with 1st TFT 10 and 2nd TFT20 in between. 2nd TFT20 is formed between the power supply line VL and organic 
EL element 50 (element anode plate), and supplies the current according to the voltage value of the data signal 
impressed to the gate from the power supply line VL to organic EL element 50. 



[0017] Drawing 2 shows an example of the cross-section structure of organic EL element 50 and 2nd TFT20. 
With this operation gestalt, it reaches 2nd TFT20, and all of 1st TFT10 are bottom gate type TFT, and use for the 
active layer the polycrystal silicon layer which polycrystal-ized and was obtained by laser annealing etc., 
respectively (however, ****** 1TFT10 ellipsis), the [ the 1st and ] - 2TFT 10 and 20 - a wrap - like, all over 
the substrate, the flattening insulating layer 18 for upper surface flattening is formed, and organic EL element 50 
is formed in the upper layer Between an anode plate (the 1st electrode : transparent electrode) 51 and the cathode 
(the 2nd electrode : metal electrode) 55 which was common to each pixel and was formed in the best layer, the 
laminating of the organic layer is carried out and organic EL element 50 is constituted. The anode plate 51 is 
connected with the source field of 2nd TFT20 through the contact hole formed so that the flattening insulating 
layer 18 and the layer insulation film 14 might be penetrated. Moreover, as for the organic layer, the laminating 
of the hole transporting bed 52 (the 1st hole transporting bed, the 2nd hole transporting bed), the organic 
luminous layer 53, and the electronic transporting bed 54 is carried out, for example to order from the anode plate 
side. 

[0018] With this operation form, the anode plate 51 and the organic luminous layer 53 which organic EL element 
50 becomes from ITO (Indium Tin Oxide) etc. are formed independently for every pixel, and the hole 
transporting beds 52 and the electronic transporting beds 54 other than these are common to each pixel, and they 
are formed. As an example, TPD (N, N'-diphenyl-N, N'-di(3-methylphenyl)-l, l'-biphenyl-4, 4'-diamine) can be 
used for MTDATA (4, 4\ 4"-tris(3-methylphenylphenylamino) triphenylamine) and the 2nd hole transporting bed 
by the 1st hole transporting bed. Although the organic luminous layer 53 changes for every pixel with 
luminescent color made into the purpose of R, G, and B, it contains BeBq2 (bis(10-hydroxybenzo[h] quinolinato) 
beryllium) containing a Quinacridone (Quinacridone) derivative, for example. BeBq2 can be used for the 
electronic transporting bed 54. 

[0019] Drawing 3 shows the outline composition of the whole electroluminescence display concerning this 
operation gestalt. This display is equipped with the display panel 100, the power circuit 200, the current control 
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supplied to organic EL element 50. The current control circuit 300 controls the amount of current passed to each 
organic EL element 50 according to the amount of current which is prepared between a power circuit 200 and the 
power supply line VL of a display panel 100, and flows toward the power supply line VL from a power circuit 
200 so that it may mention later. The display controller 500 Has the video signal processing circuit 510, the 
synchronizing separation processing circuit 520, and timing controller (traveler's check) circuit 530 grade. The 
video signal processing section 510 processes a video input, and supplies R, G, and B-display data to organic EL 
panel 100, and the synchronizing separation processing circuit 520 separates a vertical synchronizing signal 
Vsync and a horizontal synchronizing signal Hsync from a video input. The traveler's check circuit 530 creates 
the timing signal for driving each pixel of a display panel 100 for a perpendicular, the level start pulse S and a 
perpendicular, a level clock, etc. based on the vertical synchronizing signal Vsync and horizontal synchronizing 
signal Hsync from the synchronizing separation processing circuit 520. 

[0020] Next, the current control circuit 300 is explained. A voltage drop element, an inductance element, etc. can 
be used for the current control circuit 300, for example, resistance can constitute it. If it is common within a 
panel 100 as shown in drawing„l , and the element number which emits light increases, the amount of current of 
the power supply line VL which supplies power to each EL element 50 which flows on the power supply line VL 
from a power circuit 200 will also increase. The resistance as a current control circuit 300 is prepared into the 
path to the power supply line VL from the power circuit 200 so that it may be this operation form, and the 
voltage drop (RI) according to the amount of current (I) which flowed to resistance (R) here occurs. And only 
"PVdd-RI" becomes low to the supply voltage PVdd in which the power circuit 200 generated the supply voltage 
Vdd by which the part voltage drop will be impressed to the power supply line VL by becoming large if the 
amount of current which flows to resistance increases. As mentioned above, in each pixel, the anode plate of 
organic EL element 50 is connected to the power supply line VL through the source drain of 2nd TFT20, and if 
the voltage of the power supply line VL falls, the current which flows to the anode plate of organic EL element 
50 through 2nd TFT20 according to this will decrease. Therefore, when the amount of current between a power 
circuit 200 and the power supply line VL increases, the current which flows to each organic EL element 50 can 
be decreased by lowering the supply voltage Vdd supplied to the power supply line VL by resistance as a current 
control circuit 300. Thus, the amount of current in each organic EL element 50 can be controlled by controlling 
supply voltage Vdd according to the amount of current which flows on the power supply line VL from a power 



circuit 200, and the power consumption as the whole display can be restricted by it. 

[0021] Drawing 4 shows other examples of composition of the above-mentioned current control circuit 300. A 
control signal is generated according to the amount of current which flows toward the power supply line VL from 
a power circuit 200, and the contrast or the intensity level of a video signal which this supplies to each organic 
EL element 50 is controlled by this current control circuit 300. Moreover, control of supply voltage Vdd is also 
performed simultaneously. 

[0022] In drawing 4 , the resistance 310 it is [ resistance ] a voltage drop element like [ a circuit 300 ] the above 
between a power circuit 200 and the power supply line VL is formed, and supply voltage Vdd is lowered by the 
voltage drop according to the amount of current between a power circuit 200 and the power supply line VL. 
Moreover, in addition to the above-mentioned resistance 310, the current control circuit 300 is equipped with the 
control signal generating section 320 which creates the control signal according to the voltage between terminals 
of resistance 310. The video signal processing circuit 510 of the display controller 500 is supplied, and the video 
signal processing circuit 510 controls the contrast or the intensity level of a video signal according to this control 
signal so that a dotted line shows the control signal created in the control signal generating section 320 to 
drawing 3 . 

[0023] The control signal generating section 320 is equipped with the 1st amplifier 322,324, the 2nd amplifier 
(subtracter circuit) 326, the 3rd amplifier 328, and the 4th amplifier (buffer) 330 in the example of drawing 4 . 
The right input of the 1st amplifier 322,324 is connected to the power supply line side edge of resistance 310, and 
the power circuit side edge, respectively. High impedance conversion of each terminal voltage of resistance 310 
is carried out with the 1st amplifier 322,324, and it is impressed to the negative input of a subtracter circuit 326, 
and a right input through resistance, respectively. The absolute value of the case where the voltage between 
terminals in resistance 310, i.e., a voltage drop, is large, and the output voltage (difference output) from a 
subtracter circuit 326 becomes large. In the circuitry of drawing 4 , the subtracter circuit 326 is carrying out 
reversal amplification of the voltage between terminals, and the 3rd amplifier 328 inverts this difference partial 
output by which reversal amplification was carried uui, and ii outputs ii to the 4th amplifier 330. The 4th 
amplifier 330 carries out impedance conversion of the signal from the 3rd amplifier 328, and supplies it to a 
control terminal as a control signal. The control signal which is created as mentioned above and outputted from a 
control terminal turns into a voltage signal according to the amount of current which flows on the power supply 
line VL from the voltage drop 200 in resistance 310, i.e., a power circuit. 

[0024] Drawing 5 explains how the video signal processing circuit 510 controls the contrast of an indicative data 
based on the above-mentioned control signal. In drawing 5 , the solid line simplifies and shows the indicative 
data formed in a normal state, the minimum level of this indicative data is equivalent to the maximum intensity 
level (white) in EL element 50, and the maximum level means the minimum intensity level (black). 
[0025] Organic EL element 50 passes the current according to the amplitude of such a video signal (indicative 
data), and emits light. Therefore, in order to reduce the contrast of an indicative data, the video signal processing 
circuit 510 raises the minimum level of a status signal according to a control signal, contracts the difference of 
the maximum intensity level and the minimum intensity level, and it compresses an indicative-data amplitude 
almost equally so that an indicative-data amplitude is settled between this new minimum level and the maximum 
level so that a drawing middle point line shows. In case compression of such an amplitude carries out analogue 
conversion of the gradation data contained for example, in a digital video signal, it can realize the voltage step 
per one gradation by usually making it smaller than the time. 

[0026] According to the control signal (voltage level) from the current control circuit 300, the rise degree of the 
minimum level (white level) of a status signal is determined in this way, and the amount of current which flows 
to each organic EL element a gone up part of the minimum level of an indicative data decreases by supplying an 
organic EL element. Since the power consumption in an organic EL element will become so small if the amount 
of current which flows for an element becomes small, it can restrict the power consumption in an organic EL 
element by such control. Moreover, in contrast fall processing, in order to narrow the amplitude of an indicative 
data uniformly, the repeatability of an indicative data (especially gradation) is not spoiled and the reappearance 
capacity of an indicative data does not usually change with the time. Therefore, the power consumption of 
display can be restricted, without reducing the reappearance capacity of data by such contrast control. 
[0027] Drawing 6 shows notionally how to control the intensity level of an indicative data based on a control 
signal. In drawing. 6 , a solid line is the simple wave of the indicative data formed in a normal state like above- 
mentioned drawing 5 . When controlling an intensity level, the video signal processing section 510 raises the 



brightness minimum level of drawjn_g_6 according to the control signal from the current control circuit 300, as 
one-point **** shows. Thus, raising the minimum intensity level makes the maximum brightness (white) level 
fall, when it sees about element luminescence brightness. The white-level display (slash portion of drawing) 
which will be less than this alternate long and short dash line by this if it is usually at the time is restricted to the 
white-level display of the alternate long and short dash line newly set up according to the voltage level of a 
control signal. In case such brightness limit processing carries out analogue conversion of the digital brightness 
data contained for example, in a digital video signal, it can be realized by processing of considering all as setting 
level about the data exceeding the limit range by the side of the newly set-up high brightness. 
[0028] Thus, also by restricting the minimum level (the maximum intensity level) like drawin g 6 according to the 
control signal from a control circuit 300, the amount of current which flows to an organic EL element is 
restricted, and the power consumption in an element can be reduced. 

[0029] In addition, if a contrast control or intensity-level control is performed as shown in above-mentioned 
drawing 5 and drawing 6 , even if the supply voltage control effect by the resistance 310 of drawi ng 4 is small, 
suppression of power consumption is realizable enough. Moreover, in the circuit of drawing _4 , it may not 
necessarily be resistance 310, and using the element in which other current detection of a coil etc. is possible, 
especially the supply voltage Vdd may not be controlled but a control signal may be created as composition 
which detects the amount of current which goes to the power supply line VL from a power circuit 200. 
[0030] Moreover, in the above explanation, although the active-matrix type electroluminescence display was 
explained, it is applicable similarly about the passive type electroluminescence display which does not have a 
switching device in each pixel. That is, the maximum electric power consumption of equipment can be 
suppressed by controlling the amount of current which flows between EL elements based on the amount of 
current which flows on a power circuit and a panel power supply line. Moreover, the suppression of the 
maximum electric power consumption of equipment not only of an organic EL element but the display using 
other current drive type light emitting devices is attained by considering as the same composition. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the circuitry of the organic EL panel concerning the operation gestalt of this 
invention. 

[Drawing 21 It is drawing showing the outline cross-section composition of the organic EL-element section 
concerning the operation gestalt of this invention. 

[Drawin g 31 It is drawing showing the whole organic EL display composition concerning this invention. 
[Drawing 41 It is drawing showing the example of composition of the current control circuit concerning the 
operation gestalt of this invention. 

[Drawing 5 1 It is drawing explaining the method of the contrast fall control concerning the operation gestalt of 
this invention. 

[Drawin g 61 It is drawing explaining the method of the brightness fall control concerning the operation gestalt of 
this invention. 

[Drawin g 71 It is drawing showing the 1 -pixel circuitry of the conventional active-matrix type organic EL 
[Description of Notations] 

1 Substrate (Transparent Substrate), 4 Gate Insulator Layer, 16 Active Layer (P-si Film), 10 The 1st TFT (TFT 
for switching), 14 Layer insulation film, 18 A flattening insulating layer, 20 The 2nd TFT (TFT for an element 
drive), 25 A gate electrode, 50 An organic EL element, 51 An anode plate, 52 Hole transporting bed, 53 An 
organic luminous layer, 54 An electronic transporting bed, 55 Cathode, 100 Display panel, 200 A power circuit, 
300 A current control circuit, 310 Resistance, 320 Control signal generating section, 322,324 The 1st amplifier, 
326 The 2nd amplifier (subtracter circuit), 328 The 3rd amplifier, 330 The 4th amplifier, 340 A control terminal, 
500 A display controller, 510 A video signal processing circuit, GL A gate line, VL A power supply line, DL 
Data line. 
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